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A(U) = dUF (U)
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U = (ρ, ρu, ρe)t
rvcSw
























 ^bdSx0x0U;^i^qdS5r]µ`ingiU0TUFw!]µ`bnµ`iQeh^uSgbn9¡eU;T hk^`bn.rpwew ^bnpTU¸w!h^i^bhuSrv`bhpUTU;xyQSrpceh^bT `in C~rvcw«`ingiU0]«n9c r



















































U0³'UFx£`i^;¬_Trvc_],np`bQeU;gw!hk^b^bhuSr`ih9UtU³|U;x`i^  OdenpdegF¬e[_npgiU`F¬pU`yx ¨P(QSh^h^m`bQeUx0r9^aU9¬vnpghc^q`yrvcSx0Uth¢Õ`iQeUweh^i^ahuSrv`bhpU(`bU;cS^bnpg
]^] Ò,_`a%bc
}   ++0!4 
	 K%




































(ρY u) − ε
∂
∂x






(ρ(u)2 + p) = 0 (6.3)
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α1 + α2 = 1
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U = (ρ, ρY, ρu)t
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+ ρY f2(ρ2) + ρ(1 − Y )f1(ρ1)
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(α2ρ2u2 ⊗ u2) + ∇α2p2 = p
© ∇α2 − λ(u2 − u1) (15.4)
∂α2
∂t
+ u © .∇α2 = µ(p2 − p1) (15.5)
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k̄ = (2, 1)
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+ ∇α2p2 = p © ∇α2 − λ(u2 − u1) (19.2)























































































































© − u2).∇α2 − µρ2a22(p2 − p1) (22.4)
D © α2
Dt
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+ f2(ρ2)) + α2p2)
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λ1(U) = u1 − a1
λ2(U) = u1 + a1
, λ3(U) = uI
λ4(U) = u2 − a2
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u1 0 1/ρ1 0 (p1 − p © )/(α1ρ1)
0 u2 0 1/ρ2 (p2 − p © )/(α2ρ2)
C1 0 u1 0 C1(u1 − u © )/α1
0 C2 0 u2 C2(u2 − u © )/α2































E = {U ∈ IR5; R(U ) = 0}
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0/(α1ρ1) 0 0 0
λ0/(α2ρ2) −λ
0/(α2ρ2) 0 0 0
0 0 −µ0C1/α1 µ
0C01/α1 0
0 0 µ0C2/α2 −µ
0C02/α2 0
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u11 = −w1/Y1 (31.1) p
1
1 = −w2C1/α1 (31.3)
u12 = w1/Y2 (31.2) p
1
2 = w2C2/α2 (31.4)
α12 = −w2 (31.5)
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∆p = p12 − p
1
1
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− µ0(p12 − p
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f = f0 + εf1
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a2 > a1
¨  h`bQ`bQeUF^aUU;n9^;¬9`iQeU_h^ixnK^ah`q]K¥Ch¤9U5`bU;gbT hc`bQeUTnpTU;c9`ideT U;jKdSrv`bhnpcw!h^irvuSuUFrvgy^rpcSw­`iQeU












(ρY u) − ε
∂
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limξ→−∞ Û(ξ) = UL (46.1)
limξ→−∞ Û
′(ξ) = 0 (46.2)
limξ→+∞ Û(ξ) = UR (46.3)
limξ→+∞ Û
′(ξ) = 0 (46.4)
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ρR(uR − s) = ρL(uL − s) (48.1)
YRρR(uR − s) = YLρL(uL − s) (48.2)
uRρR(uR − s) + pR = uLρL(uL − s) + pL (48.3)
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ρ(ξ)(u(ξ) − s) = M =
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(50.1)
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limξ→+∞ U(ξ) = UR
limξ→+∞ U
′(ξ) = 0
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z = p − pR
Y (1 − Y )(α − Y )z′ = τ
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Y (z) = YR +

































































M(Y − YR) = ρY (1 − Y )(Y − α)p
′
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Y (z)(1 − Y (z))(α(z) − Y (z))
npg
z ∈ [0, zL]
¨
 U,¡'U09hc"`in­gbU;Trvgi¤`bQSrv`
(α(z) − Y (z)) > 0
npg
Y (1 − Y ) > 0
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αUWQSrpU
α(z) − Y (z) = Y (z)
ρ − ρ2
ρ2





Y (z)(1 − Y (z))
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Y (z) > YR
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Y (z) ≥ 1
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(1 − Y2)(a21 − a
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F (U∗L) − F (UL) = s(U
∗
L − UL)
F (UR) − F (U
∗
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Y1 = 0.5 p = 8910 u = 10
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ρ1 = 8.91× 10




ρ = α1ρ1 +α2ρ2 = 1.634862385321101×10
−2
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M = ρR(uR − s) = 12.0692269235486
















Y1 = 0.5 p = 17677.3288439955 u = −505.725226117383
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ρ = 3.24354657687991× 10−2
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M = 29 > Mcrit
¨ Sen9gW`bQehk^,x;rp^bUp¬`bQeUstrvcS¤KhceU0¥¦´Odepn9cehnp`WgbU;rv`bhnpcS^W9h9U;^`iQeU
n9n5hcSrpdeUF^npg(`iQeUWunK^q`b¥¦^bQen!xy¤­^a`ir`iU
(Y1)L = 0.5 pL = 51441.6386083053 uL = −1456.60822787260
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R = 1 p
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L = 1 p
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FV scheme - 1000 nodes

















FV scheme - 1000 nodes
FV scheme - 2000 nodes
FV scheme - 4000 nodes
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